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BACKGROUND OF THE INVENTION 



1. 



Field of the Invention 



The present invention generally relates to transmission of data over a network 
10 and, more specifically, to an apparatus, system and method for selectively encrypting 
and decrypting different portions of data sent over a network. 



Networking, today exemplified by the Internet, began as a way for users to 
share text-based information and files. The technology has, however, advanced far 

15 beyond text. The Internet can be used to conduct videoconferences where the 
participants in the conference can see each other in real-time on their computer 
screens or network-connected conferencing device. Internet users can watch live 
video footage of events as they happen, or view pre-recorded programming "on 
demand," i.e., whenever they choose rather than on a broadcast schedule. 

20 To understand how video and multimedia content is transmitted over the 

Internet, first it is necessary to understand the concept of streaming. Streaming solves 
a long-standing problem inherent in transmitting media information across the 
Internet: multimedia files are quite large, and most users have relatively low- 
bandwidth network connections. Sending broadcast-quality video or CD-quality audio 

25 across the Internet has never been easy or practical. It could take hours to send a 

single audio or video file across the network to someone's computer. The person at 
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the other end would have to wait until the entire file was downloaded before playback 
could begin. Playback might last only a few minutes. 

It has long been possible to reduce the amount of data required to transmit 
multimedia material. One way is to reduce the resolution, frame rate or sampling rate 
5 of the transmitted data, which has the side effect of reducing the perceived quality of 
the audio or video content. Another commonly used method is to apply data 
compression to the data to remove redundancies and retain only the most essential 
data from a multimedia file. By combining these two techniques, it is possible to 
produce multimedia files of reasonable quality that can be transmitted over typical 
*n 10 Internet connections in time frames similar to the running time of the media content 
U1 itself, i.e. minutes instead of hours. The actual quality of downloaded multimedia 

j^J; material varies depending on the available network bandwidth and the willingness of 

^ the user to wait for it to arrive; it is possible to trade off quality against file size and to 

prepare higher-quality versions of the content for users with more bandwidth. 

f'l 

rS 1 5 When the amount of data per second of multimedia content is equal to or less 

s* : >s 

O than the amount of bandwidth available to a network user, streaming can occur. 

Streaming is essentially "just-in-time" delivery of multimedia data. The user does not 
need to wait for the entire file to arrive before s/he can begin viewing it, nor does s/he 
need to dedicate a large piece of his/her computer's storage to the received data. As it 
20 arrives at the client computer, the multimedia data is typically stored in a buffer 

capable of holding several seconds' worth of data, in order to avoid interruptions in 
playback caused by erratic network connections. When the buffer is initially filled, 
which happens in seconds rather than minutes or hours, playback begins, and 
individual frames of video and/or audio segments are retrieved from the buffer, 
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decoded, and displayed on the client's video monitor, played through the client's 
sound system, or otherwise played back via the client's network connected device. 
After the data has been played, it is in many cases discarded and must be transmitted 
again if the user wishes to review a previous portion of the program. 
5 The World Wide Web ("Web") operates on a client/server model; that is, a 

user (i.e. a client) runs a piece of software on his/her personal computer or other 
network device (such as a network appliance or Internet capable wireless phone) 
capable of accessing the resources of a network server. The server can allow many 
different users to access its resources at the same time and need not be dedicated to 

10 providing resources to a single user. In this model, the client software — e.g. a browser 
or player — runs on the user's computer. When a user requests a video or other 
multimedia content on the Web, his/her client software contacts the Web server 
containing the desired information or resources and sends a request message. The 
Web server locates and sends the requested information to the browser or player, 

15 which displays the results by interpreting the received data as appropriate, e.g. 
displaying it as video on the computer's display. 

Information on the Web is addressed by means of Uniform Resource Locators 
(URLs). A URL specifies the protocol to be used to access the required information 
(commonly HTTP, the HyperText Transfer Protocol), the address or Internet name of 

20 the host containing the information, any authentication information required to gain 
access to the information (such as a User ED and Password), an optional TCP/IP port 
number if the resource is not available on the standard port for the specified protocol, 
and a path to the desired information in a virtual hierarchy designated by the server 
operators. Additionally, the URL can contain information entered by the user such as 



3 



query text for a database search. URLs can be specified in many ways, including but 
not limited to typing them into a Web client, by clicking a "hyperlink" in some other 
Web document, by choosing a "bookmark" in a Web browser to return to a 
previously- visited page, or by filling out a Web form and submitting it to the server. 
5 When a request is made for a particular URL, the request is sent to the 

appropriate server using the protocol indicated in the URL, such as HTTP, and the 
requested data (or an error message if the request cannot be fulfilled) is returned by 
the same method. However, HTTP and other Web protocols are built on top of 
fundamental Internet protocols, such as TCP (Transmission Control Protocol) or UDP 

10 (User Datagram Protocol). The protocols used for streaming media are built on top of 
these fundamental protocols in the same way that other high-level protocols, such as 
HTTP, are. It is essential to realize that all Internet traffic is carried by a relatively 
small number of low-level, fundamental protocols such as TCP and UDP, which are 
used to establish the connection between computers that carries the higher-level 

15 protocol. When streaming multimedia content, then, the server may use either TCP or 
UDP. 

RTP (Real-Time Protocol), RTSP (Real-Time Streaming Protocol), RTCP 
(Real-Time Control Protocol) are three of the many possible streaming media 
protocols that can be built on top of the Internet's low-level protocols. In fact, RTP, 
20 RTSP, and RTCP serve complimentary functions and are most often used together as 
part of some of the more common streaming implementations. RTSP is used to set up 
and manage a streaming connection to between a server and a client, RTP is used to 
deliver the actual multimedia data, and RTCP provides timing and other control 
signals between the client and the streaming server. Often, RTP is sent on top of UDP, 
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a low-overhead protocol thaT deli vers the data as quickly as possible, but does not 
guarantee that any particular piece of data (a "packet" in network terminology) will 
actually arrive at its destination. RTCP packets are sent interleaved with the data or in 
parallel with the RTP media channel via TCP. 
5 One serious drawback of using the Internet for the distribution of streaming 

media is that the data of necessity often passes through networks and systems that are 
not controlled by the sender of the data en route to the client. Once the data leaves the 
sender's protected network, it is vulnerable to interception. This is of particular 
concern when proprietary data, such as a motion picture, is transmitted across the 
10 network, be it the public Internet or a third party private network. The data can 
y] potentially be intercepted and copied at any point as it is transmitted across these 

I;* networks. Without some way to protect data from interception and unauthorized 

* * duplication, the Internet will never provide the security necessary to allow copyright 

owners to safely distribute their works over the network. 
m 15 Encryption is one way to address this issue. Encryption provides a way to 

O encode information such that only the intended recipient can view it. While anyone 

can intercept the data, only the legitimate recipient will be able to decrypt it, retrieve 
the original message or media content, and display it. Many encryption solutions have 
been created to provide this type of security. For example, software referred to as 
20 VPN (Virtual Private Network) allows a group of computers connected to the Internet 
to behave as if they were connected to a physically secure local network, using 
encryption to ensure that only computers on the VPN can access the private network 
resources. Other applications of encryption to allow private communications over the 
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Internet include but are not limited to PGP (Pretty Good Privacy), IPSec (IP Security) 
and SSL (Secure Sockets Layer). 

Organizations, often but not limited to corporations, also protect their 
proprietary data by use of firewalls. Every time a corporation connects its internal 
5 computer network or local area network (LAN) to the Internet, it faces a similar 

problem of private data being intercepted. Whereas encryption is used to ensure that 
data sent through the public Internet is usable only by intended recipients, firewalls 
are aimed at keeping proprietary information secure on a LAN which is connected to 
the Internet by preventing unauthorized users from accessing information stored on 

10 the internal network via the public Internet. Due to the Internet's public nature, every 
LAN connected to it is vulnerable to attack from the outside. Firewalls allow anyone 
on the protected LAN to access the Internet in ways allowed by the firewall 
configuration, while stopping hackers on the Internet from gaining access to the LAN 
and stealing information and/or deleting or otherwise vandalizing valuable data. 

1 5 Firewalls are special-purpose devices built on routers, servers, and specialized 

software. One of the simplest kinds of firewalls uses packet filtering. In packet 
filtering, a router screens each packet of data traveling between the Internet and the 
LAN by examining its header. Every TCP/IP packet has a header containing the IP 
address of the sender and receiver as well as the port number of the connection and 

20 other information. By examining the header, and particularly the port number, the 

router can determine with a fair amount of accuracy the type of Internet service each 
packet is being used for. Each Internet service, including HTTP (the Web), FTP (File 
Transfer Protocol), Telnet, rlogin, and many others, has a standard port number that is 
used by convention for most access to the service. While any port number can be used 



6 



for any service, it is far more convenient for users to use the standard port numbers, 
and virtually all Internet services intended for access by the public do so. Once the 
router knows what client and what service a packet is intended for, it can simply block 
outside access to hosts and services that public Internet users should not be able to 
5 use. System administrators set the rules for determining which packets should be 
allowed into the network and which should be blocked. 

Proxy servers are commonly used in conjunction with firewalls. A proxy 
server is a software gateway that runs on a computer that is accessible by both the 
protected LAN and the Internet. All access to the Internet from the LAN must go 
1 0 through the proxy server, as must all access to the LAN from the public Internet. 
J ! j When a' computer on the LAN requests an Internet resource such as a Web page, that 

~I request is sent to the proxy server. The proxy server then makes the request to the 

^ Internet resource and forwards any returned data back to the original requester on the 

y;i LAN. Since the Internet and the LAN touch only at the single point of the proxy 

pi 15 server, which acts as a go-between, protecting the network involves securing only one 
SIS computer, rather than dozens or hundreds. Proxy servers are frequently used by 

employers to control and monitor how their employees use the Internet, as well as for 
preventing intrusion attempts from the Internet. 

NAT, the term used for networks that utilize Network Address Translation, 
20 complicates delivery of Internet data as well. In a NAT, a privately addressed network 
is established separated from the Internet by a NAT router. This router in turn has an 
address on the public Internet. By translating the addresses of the private network into 
addresses recognizable on the public Internet and vice versa, the NAT router 
facilitates Internet connectivity for the privately networked machines. NATs are often 
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used where limited numbers of public addresses are available in comparison to the 
number of users (a user might use a NAT for multiple machines sharing a cable 
modem connection) or in conjunction with firewalls and/or proxies to provide an extra 
layer of security to the private network. 
5 Data packets can be typically divided into two parts, the header and the , 

payload parts. The header is the portion of the packet that includes routings or other 
configuration information. The payload is the portion of the data packet that is just the 
data of interest, in exemplary case: multimedia content. For example, in a network 
packet, the header contains data for use by network routers in delivering the packet to 

y j 10 its final destination, as well as other data about the packet such as size and formatting 

til 

Ul information. In an exemplary RTP packet, the header contains channel information as 

^ well as other information needed by the player to direct the RTP (media content) 

sJI 

its. 

y 1 payload. Some complex packets may contain multiple headers and diverse non- 

J£ payload information and will be referred to herein as the non-payload part, 

fl? 15 Many current encryption solutions, such as IPsec, encrypt data far too 

£;1 indiscriminately, encrypting not only the payload but portions of the header or non- 

payload part as well. Only the routing information remains unencrypted, thereby 
rendering information needed for firewalls, proxies and/or NATs to appropriately 
relay the packets scrambled which will stop the packet before it can transit into a 
20 private or protected network. Other solutions provide inadequate encryption to assure 
integrity of the data across the public network. Some streaming media encryption 
solutions deal with the problem by placing the encryption system on the server 
machine in the form of special software that encrypts the streaming media before it is 
converted to packets for network transmission. While this results in packets that can 
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often successfully pass through proxy servers and firewalls, this strategyis limiting. 
This is because this solution requires modification of the streaming server and often 
requires the addition of extra streaming servers or processing capacity to handle the 
increased workload that encryption adds. Also, the solution must be reengineered for 
5 each streaming server platform supported. 

BRIEF SUMMARY OF THE INVENTION 
The present invention solves the above and other problems by providing an 
apparatus, system and method that parse and selectively encrypt different portions of 

10 the data in real-time, decrypt the encrypted data in real-time and pass the data to a 
media player on a client computer or other network capable device. In particular, 
there is provided an encryption bridge that examines, parses and selectively encrypts 
only the payload (e.g. Media content) portion of the data, leaving the non-payload 
portion intact such that the data can cross firewalls, proxies and NATs without the 

15 firewalls, proxies or NATs having to be modified to accommodate the encrypted data. 
The invention ensures that it does not encrypt the portion of the data stream that 
firewalls, proxies, and NATs require to properly deliver the data to the intended 
recipients (e.g. Client computer). Thus, if the encryption unit does not see a data type 
that it specifically recognizes, then it ignores it, but if the encryption unit sees a data 

20 type that it does recognize (e.g. Multimedia content), then it selectively encrypts only 
the recognized portion of the data stream. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated in and constitute a part 
of this specification, illustrate at least one exemplary embodiment of the invention 
and, together with the description, explain the various advantage and principles of the 
5 invention. In the drawings: 

FIG. 1 is an illustration of an exemplary computer system on which an 
encryption bridge may be implemented. 

FIG. 2 is a flowchart of an exemplary encryption process. 
FIG. 3 is a flowchart of an exemplary decryption process. 
10 FIG 4 is an exemplary diagram of a shim used in a Windows™ Sockets 

Network Architecture. 

FIG. 5 is an exemplary diagram of a shim used in a Streams-Based Network 
Architecture. 



1 5 DETAILED DESCRIPTION OF THE INVENTION 

The following detailed description refers to the accompanying drawing, which 
illustrates the exemplary embodiment of the present invention. Other embodiments 
are possible and modifications may be made to the exemplary embodiments without 
departing from the spirit and scope of the invention. Therefore, the following detailed 

20 description is not meant to limit the invention. Rather, the scope of the invention is 
defined by the appended claims. 

FIG.l illustrates an exemplary computer system 100 which includes an 
encryption bridge (also referred to as "EB") 1 1 0 of the invention interposed between 
the streaming servers 120, which provide media streams (payload data) 170, and an 
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outside network such as the Internet 130, and a user or client computer 140. The EB 
110 operates such that as data is sent through EB 110, only selected portion of the 
data (e.g., multimedia data) are encrypted. The EB 110 can be set up such that it 
encrypts other data as well. For example, the EB 110 can be configured to 
5 encrypt/protect data that might include but is not limited to electronic books, medical 
records or images, financial data or any other data that requires secure transmission 
over a network. 

The EB 110, which may represent a single machine or a cluster of machines, is 
interposed between servers 120 and the Internet 130. All pertinent data moving from 

10 the servers 120 and the Internet 130 via the EB 110 needs to be made secure by 

encryption; traffic between the EB 110 and the servers 120, however, does not have to 
be encrypted since it is in a "safe zone" by virtue of not being exposed to the outside 
network. Data channels 150 may represent control data such as pause, play and 
rewind or speed modulation data for the streaming servers 120 or can be used for 

15 more complex data forms and monitoring. Additionally, the data channels 150 can be 
used to hand this monitoring data off to other machines such as e-commerce or quality 
monitoring servers for services not directly related to the stream encryption process. 

The EB 110 passes data to network clients 140 and ensures that the data 
owners or content providers (e.g. Yahoo, Inc., AOL, Inc., etc.) that the data from their 

20 streaming servers 120 will be securely encrypted while traversing the Internet 130 and 
that once on the client machine 140 the data will be difficult to copy. Security on the 
client machine 140 can be accomplished by a variety of techniques, including but not 
limited to checking for and preventing known piracy techniques and monitoring the 
client machine 1 40 for suspicious behavior. The streaming servers 1 20 and the clients 
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140 are the ultimate sources and destinations, respectively, of the data streams (e.g. 
multimedia content) 170 and data channels (e.g. control data) 150 transported via the 
EB 110. An additional data handler (e.g. e-commerce system, quality monitoring 
system, etc.) 160 may also be connected to the EB 110, which is further described 
5 below. 

The streaming server 120 operators (e.g. content owners or service providers 
to content owners) are the system's primary customers, which provide the content to 
transmissions requested by a client 140 over a network such as the Internet 130. The 
client 140, for the purpose of this example, is equipped with media playback software. 

O 

$3 10 For this example, the media playback software could be the Apple Computer 

yl Quicklime™ Player, Real Player™, the Windows Media Player™ or any other 

Ell 

J~ software capable of playing back multimedia streams. The Internet 130 is a public 

2" network. The data handler 160 is, for example, an e-commerce system or other 

f : i 

,}J outside monitoring or data system that a customer may choose to utilize in 

yl 15 conjunction with a streaming security solution. 

Q 

B FIG. 2 is a flowchart of an exemplary encryption process of the invention for 

parsing and selectively encrypting data being sent over a public network between a 
server and a client. This process comprises recognizing a new data stream arriving at 
the EB 210; determining whether the data is to be encrypted 220; ignoring and 
20 passing the data stream if it is not to be encrypted 222; determining whether a shim is 
present on the client/target 230; deploying the shim if it is not already present 232; 
determining whether an encryption key is current 240; exchanging encryption key(s) 
with the client side shim if the key was not current 242; parsing data into payload and 
non-payload parts 250; encrypting the payload part using the exchanged key 260; 
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passing the data consisting of payload and non-payload parts across the network 270; 
determining whether the processed data is last in the stream 280; receiving feedback 
from the shim if the data was not the final part of the stream 282; determining if the 
client is compromised 284 (e.g. is hacked or the data needing security is otherwise 
5 placed at risk); shutting down the data stream if the client is compromised 286; 

resuming the parsing of the established stream if the client is not compromised 288; 
and terminating the streaming session if the data was the last in the stream 290. 

Benefits of the EB system include: the EB fits beside the customers' streaming 
server system with minimal integration costs; there is no need to modify the server 

10 system for the EB to work; the EB is transparent to both client side software and the 
streaming server system with client software appearing to communicate with the 
servers without an unexpected intermediary and servers delivering data to clients 
without detecting the ongoing encryption process. 

In addition, the EB system provides parsing and encryption for a variety of 

1 5 data types and streams including but not limited to Windows Media™ format and 
RTP/RTSP using TCP, TCP/UDP or http delivery. All payload data sent via these 
formats are encrypted as the data travels from the server through the EB to the client. 

Encryption is accomplished via an encryption algorithm such as DES-X, a 
technique well known in the art, and other algorithms can be substituted depending on 

20 customer and other needs. The parsing and encryption of the data streams does not 

interfere with the stream's ability to pass through proxy server, firewalls or NATs that 
parse packets to facilitate delivery of data to a protected LAN. This is an important 
feature of the invention since the applicants are not aware of any software that parses 
for content on a selective basis and subsequently acts on just the payload part of the 
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data like the present invention. Moreover, outside authentication is not required since 
the EB handles exchange of encryption keys directly with the client. 

In addition, the EB is scalable to allow the addition of more encryption 
machines as the bandwidth increases. The encryption machines are scalable to allow 
5 the addition of additional processor and network cards to handle increased bandwidth. 
This allows the system maximum growth with minimal increase in the physical size 
of the EB. 

As more encryption machines are added to the EB, the encryption is spread 
out among those available encryption machines to maximize throughput. The EB can 
10 be configured while it is online to: add or remove encryption machines; shutdown the 

m 

EB; prevent the system from accepting new streams and allow existing streams to run 

\Z out; read status to tell that a given encryption machine is no longer servicing streams 

til 

* l and can be safely removed from the system; and gather data on streaming capacity, 

usage and quality of data transferred via the EB. 
m 15 In addition, the EB and shim architecture provide pluggable cores for 

£;} changing and maintaining features such as the encryption algorithm and client side 

security monitors. A pluggable core is modular code that allows portions of the whole 
program to be readily replaced without disturbing the remaining functionality. For 
example, the invention allows the EB to encrypt with a variety of algorithms such that 
20 when a new data stream is established through the EB, a new encryption core could be 
sent to the client to allow the payload part to be encrypted with a different algorithm 
(e.g. Blowfish or RSA™ instead of DES-X). Stated another way, the encryption 
algorithm can be changed at any time since the software architecture is entirely 
pluggable/exchangeable. As to the key exchange system, though currently standard 
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protocols are used, they can be changed at any time since this architecture is also 
pluggable/exchangeable. As to the client side security system (i.e. hacker detection), 
this too can be altered at any time since the architecture is pluggable/exchangeable. 
All core functionality of the client side shim is implemented via this 
pluggable/exchangeable architecture. 

Another novel aspect of the invention is the "on-the-fly" encryption, which 
makes data packets that are transmitted over the network useless to any computer 
other than the intended machine. This is done transparently relative to the client media 
playback mechanism (e.g. media player software) and server and in real-time. The 
initial implementation of the invention utilizes DES-X, a speed optimized algorithm 
well-known in the art, though via the pluggable core architecture noted above this 
could be changed out for other algorithms that may include but are not limited to 
RSA™ algorithms or the widely known Blowfish and Two-Fish algorithms. 

Thus, the invention provides a software bridge that examines network data 
passing through, parses the network data and only encrypts the relevant payload part, 
leaving the non-payload part that may include data such as routing, size and other 
header data surrounding the payload part entirely untouched. In other words, certain 
portions of the data are encrypted and other portions of the data are not or do not need 
to be encrypted. What the systems and methods of the invention do is parse the 
network and actually look at the data format, encrypting only the portion of the data 
that contains, in the exemplary case, multimedia content. Selectivity of the data to be 
encrypted is based on the format of the data sent, which the EB recognizes and 
responds to appropriately. The EB of the invention sits in between the servers and 
clients and encrypts the data. Decryption takes place on the client using the shim and 
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pluggable cores as noted above. This way, the data if intercepted on the network is 
encrypted and useless to the interceptor. The data cannot be intercepted prior to 
encryption since the EB and servers are connected via a secure network connection. 

As stated above, the encrypted data stream of the invention can pass through a 
5 proxy server, firewall or NAT without those mechanisms needing to be modified to 
accommodate the data stream. A benefit of the invention over current encryption 
solutions is the ability to produce encrypted data streams that can cross through proxy 
servers, firewalls and NATs. This ability to produce data that crosses unmodified 
proxy servers, firewalls and NATs results from the invention's ability to selectively 

10 parse data into payload and non-payload parts and encrypt only the payload part, a 
level of selectivity that current encryption solutions do not provide. 

For the streaming server operators this becomes very significant since many 
home, office and other networks are protected or isolated from the public Internet by 
firewalls, proxy servers and/or NATs. With current encryption solutions that encrypt 

15 data less discriminately, the data is unable to be delivered across unmodified 
firewalls, proxy servers and NATs. 

For instance, when a user requests data from a streaming server, that data 
stream is organized into packets that have specific data for identifying the target user. 
Without accurately parsing the data into payload and non-payload parts, the user 

20 specific data is readily damaged or scrambled during the encryption process, making 
it impossible for the firewall, proxy server or NAT to deliver the data to the 
requesting user. In contrast, the present invention accurately separates the payload and 
non-payload parts, encrypting only the payload part so that the data appears 
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unchanged to the firewall, proxy server or NAT that requires only the non-payload 
part to affect delivery to the user requesting the data stream. 

A firewall, for example, does not recognize or try to block the encrypted data 
stream because the transport protocols do not define the appearance of the payload 
5 part, only the appearance of the non-payload part. The firewall looks at the non- 
payload part including but not limited to size, routing and header data. If the non- 
payload part data identify the data stream as a reply to a user request, then firewall 
determines that the data stream is not malicious in origin and will not prevent it from 
going through. However, if the firewall is unable to parse the non-payload part or 
10 does not recognize the non-payload part than the data will be blocked from passing 
through. 

In existing encryption solutions where the entire data portion of packets is 
encrypted, special modifications in each firewall, proxy server or NAT that the data 
stream might pass through are necessary. That is, the firewalls, proxy servers and 

1 5 NATs would have to be updated to identify the encrypted data. The present invention 
does not require modifications of the firewalls, proxy servers or NATs already 
deployed because it selectively encrypts the data packets leaving the portions 
important to firewalls, proxy servers and NATs unchanged such that the firewall, 
proxy server or NAT can pass the data stream to the intended target. 

20 Some existing encryption solutions exist that encrypt only the media portion 

of a data stream by placing the encryption software on the streaming server as a plug- 
in to streaming server software, placing a heavy processing burden on the streaming 
server. This is in contrast to a benefit of the invention in that the invention can be used 
with a plurality of streaming servers without modification being required to the 
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streaming servers and providing encryption without impactinglhe processing 
performance of the streaming servers. 

Another feature of the invention is it provides a system that is independent in 
terms of the media format used. That is, the invention operates based on data protocol 
5 rather than file format. Multimedia streaming over networks is accomplished via 
several protocols. The invention recognizes the streaming protocol and acts on the 
data rather than requiring specific identification of the file format being transmitted. 
The invention is also independent in terms of the operating systems on the server 
machines since the invention requires no direct access to the server machines, the 
10 invention merely requires that the data streams from the streaming server pass through 
the EB. 

The invention further provides a client system, also referred to as a decryption 
shim or simply a shim, which is a piece of transparent software that is downloaded to 
or pre-installed on the client machine (e.g. personal computer, network appliance or 

1 5 other network capable device) and used to decrypt incoming data streams from the EB 
on its way to the media player software. FIG. 3 is a flowchart of an exemplary 
decryption process of the decryption shim software performed at the client machine. 
The process comprises data streams as they are initiated 310; determining whether the 
data is an encrypted stream 320; ignoring the stream if it is not encrypted data 322; 

20 determining if the encryption key is current 330; negotiating a key with the encryption 
bridge/source if the key is not current 340; parsing the data into payload and non- 
payload parts 350; decrypting only the payload part 360; passing the data to higher 
level operations (e.g. the media player) 370; determining whether the data is the last 
part of a stream 380; examining the operating environment for security 382; 
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determining if the client environment is compromised (hacked, etc.) 384; shutting 
down the data stream if the client is compromised 385; communicating with the 
encryption bridge/source 386; resuming parsing data 388; and terminating the stream 
if the data was the last part of the stream 390. 
5 Decryption is accomplished by adding a decryption shim 420 in a Layered 

Service Provider 410 in a Windows™ sockets network architecture as shown in FIG. 
4 or a streams plug-in 510 in a streams based network architecture as shown in FIG. 5. 
FIG. 4 is an exemplary diagram of a Windows™ sockets network architecture. In the 
Windows™ networking architecture, decryption shim 420 is the highest most Layered 

10 Service Provider (LSP) so that an additional LSP cannot merely spool decrypted data 
out into an insecure environment. This can be extrapolated to other sockets based 
networking protocols as well. FIG. 5 is an exemplary diagram of a streams based 
network architecture. The diagram represents placement of the invention's shim 520 
within a streams based architecture 510 such as that employed by current incarnations 

15 of Mac OS™ and some versions of Unix. 

When a user requests data that is encrypted by the EB of the invention, the 
transparent software is installed via an Active-X™ Control, a well documented means 
to deliver executable programs to a Windows™ computer. The installation of the 
decryption shim is transparent to the user and does not cause a reboot, restart of the 

20 user's browser or require user interaction. Some exceptions such as the Mac OS™ 
and Windows NT™ or Windows 2000™ in secure environments or Linux or Unix 
based client machines because transparent installation requires administrative user 
privileges on the client machine and the ability of the client machine to receive 
programs via the Active-X™ mechanism. 
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After the last stream has finished, the decryption shim uninstalls as much of 
itself as possible, leaving only a small layer so that administrative user privileges are 
not required for future decryptions. The decryption shim is installed in volatile 
memory to reduce the changes of tampering by a third party. 

After installation, the decryption shim decrypts only the data coming from the 
EB of the invention going to targeted players such as Windows Media™ Player, 
QuickTime™ Movie Player, Real Player™, etc. Decryption does not impact data 
targeted to other applications or media streams that are not encrypted by the EB of the 
invention. 

The decryption shim runs on, for example, operating systems such as 
Windows 95™, Windows 98™, Windows ME™, Windows NT™, Windows 2000™ 
as well as Mac OS™ and numerous Linux and Unix distributions. Where Active-X™ 
based installation is possible, the installation of the decryption shim can be 
accomplished with most browsers such as Internet Explorer™ or Netscape™. 

In sum, the EB of the invention drops in between the server and client and 
parses and encrypts a selected portion of the streamed data such as the media portion. 
As the stream is initiated, the decryption core is sent as part of the stream to the client 
side. The client can then decrypt the incoming data for the duration of the stream. If 
another stream is initiated, decryption occurs the same way. For each stream, the 
encryption keys can be set for the duration of the stream or changed during the stream 
duration to increase security. 

As an example, a client may request privileges to get streaming data from a 
service provider's e-commerce system. The service provider's back-end (server 
infrastructure) will authorize the streaming server to initiate a stream. That stream is 
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initiated through the EB. Once initiated, the stream is parsed and selectively encrypted 
by the EB before being passed out over the network. Encryption keys are exchanged, 
for example, by the^ Diffy Ilclman mechanism that is known in the field. Unique 
features of the invention include the parsing and selective encryption of only the 
payload part of the data stream and the ability to plug-in other key exchange 
mechanisms and encryption algorithms should customer or security needs dictate. 

It will be apparent to one of ordinary skill in the art that the embodiments as 
described above may be implemented in many different embodiments of software, 
firmware and hardware in the entities illustrated in the figures. The actual software 
code or specialized control hardware used to implement the present invention is not 
limiting of the present invention. Thus, the operation and behavior of the 
embodiments were described without specific reference to the specific software code 
or specialized hardware components, it being understood that a person of ordinary 
skill in the art would be able to design software and control hardware to implement 
the embodiments based on the description herein. 
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